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Core simulation model used is GWLF, which has been
substantially enhanced over last 10 years (now GWLF-E)

Initial modeling application developed using ArcView
3.x GIS software (AVGW.LF)

AVGWLF has been used by PaDEP and a number of
other government and research organizations since 1999.

Efforts to re-configure application to work in non-
commercial GIS platform (MapWindow) began in 2010.
I”

First “official” version of MapShed set to be released to
public by end of May 2011.
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Use MapShed to create a project and load various GIS and weather data....
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....then use MapShed to derive input data for the GWLF-E model




Model Simulation.

Generalized Watershed Loading Functions-Enhanced

Yersion 1.0.0, 2011 Edition (BETA)

 Input Data Editors -
Select input data file:

B

Edit Transport Data ]

Edit Nutrient Data ] Edit Animal Bata |

Edit BMP Data ]

~Model Run Setup

Enter model run name: ]

W Use same input data file lo

~ Output Yiewers -

Average Output

Edit Retention Data] Edit Weather Data ]

ded in the input data editor.

Annual Qutput ]

© PENNSTATE |

| Dissolved Runoff Coefficients (mg/|
Rural Runoff  Dissalwed M Dissolved P

Hap/Pasire [28

e
Jors
Jors
[omz
—
Openland [0
BasRock [0
SandpAeas [0
UnpavedRd  [29

Cropland
Forest
“Wetland
Disturbed
Tuif/Galf

Sed |

Groundwaler (mg/L) fgl;g‘ T,J‘P,f‘
Tile Drain (mgel) 15 o1 50
Soi Conc mg/g) 2000 [677
%Bark Fiac(01) [025 [025

Exit GWLF-E

1 Nitrogen and Phosphorus Loads from Point 5ources and Septic Systems

1~ Paint Source Loads/Discharge
Ky P MED
a71.22

78048
97122
907 64
g7.z2
907.64
97122
97122
907.64
97122
907.64
g71.22

6.2
3.12
6.2
6.2
3.12
6.2

AiEiEEEEEEREEE
@l @ o 2 @ e n o o @ @
o B 3| 3| 3| 2| B B 2| B &
gl =B S =9 <) 2] 8] 8 B 85D
= & &2 &2 = EEEE R

3.12

LG RGERREREE:
iR RERNEREREN

6.2

=]
m
@D
=
=

| Growing season uptake [0/d)

3 P

_i[
g[
i
§[

 Per Capita Tank Load [g/d]

- Urban Buildup (kg/Ha/day) -
AreaHa)
LD Mized 27
WD Miked I
HD Mixed 444
LD Residential  [230
MD Residential  |675

HD Residential [

Nitiogen
Acclmp  Acc Parv

[noss [oors
105 [oofs
o1 [oofs
[onss  [oois
o Joois
—

Load File

JEREER

Save File

!
]

Phosphorus
fcclmp  Aee Pery
0.0021
0021
00z1
0013
0039

0105
0118
0035
118

=]

JERERE
TR
T

JRRRER
JEREEE

[~ Seplic System Populations
Pond  Short Cir - Di

Hormal

[}

TP
TP T

B B B

~
a1
"

=3
3
a

T rrrrT

1

W

i

1 Anirmal Data -

Type Mumber Grazing

1 Daily Loads (KgfsEL —

Average

Wt

Dairy Cows 170

|640

Beef Cows [z0

[360

Broilers |25

lo.s

|225

g

N

[

|70

[s0

Horses |15

|00

Turkeys |50

6.8

Other [l

- MON-GRAZING AMIMAL DATA -
—Manure Spreading Contribution —

[

% of annual load applied to crops/pasture

Base nitrogen lozs rate
Base phosphorus lozs rate
Baze fecal coliform loss rate

*% of manure load incorporated into zoil

~ BarnyardsConfined Area Confritiution -
Baze nitrogen lozs rate

Base phosphorus loss rate

Baze fecal coliform loss rate

Load File

|

19335
kL
19337
BEEEEE

=
k=

fo)
[
gy

=10
| =
| =

=
.
==}

BEEE
BEER

-
[1]

el el e
= pa)
ra

EEH
RS

1

=]
1] ]

=
=1
=]

ER

=)
o

b=
=

SaveFile | Create Files

May Jun

gELLE
19991
EEED
NEEEED

1~ Fecal Colform —; -~ Manure Data Check —

[oe—

Orgs/ Day % Land applied

1.00E+11
[1.00E+11 0.z
1.40E+05
[1.40E+0& 1

1.0
TI0E+10 | |
P20EAD | Mon-Grazing Animal Totals —
[4.20E+08 M {Kafr 293
9R0E+07 P (Ka/vn) 95
[000E+00 FC (Qrgs/vn) 4.52E+10

% in confined areas

Total (mustbe <=1.0)

Jul

19337
SEEERE
ELEN

RELEEF

:
=
N
£
3
[
£
-3
£
S
w
@
-]
=
@

ik
ik
A9
GE-
ik

ik

=
=
3
o
ra

i
d

Review and edit input data
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GWLF-E

Generalized Watershed Loading Functions-Enhanced

Yersion 1.0.0. 2011 Edition (BETA)
Input Data Editors
S nput data file;

Edit Transport Data Edit Nutrient Data Edit Animal Data ||

Edit BMP Data Edit Retention Data Edit Weather Data .

-Model Run Setup

Enter model run name: n_"ﬂ

me input data file loaded in the input data editor.

-Qutput Viewers

Average Output | Annual Qutput | Exit GWLF-E
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Run the GWLF-E model



GWLF-E Hydrology for file: springl-2
Period of analysis: 7 years from 1985 to 1991

e : GWLF-E Loads for file: spring1-2

Period of analysis: 7 years from 1985 to 1991

Kg X 1000 Hutrient Loads [Kg]
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140551

GWLF Total Loads for file: spring1-2 Period of analysis frorm 1985 10 1891
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Source Hal feml ent Di dN Total N ved P Total P

E
1
B

Various types of monthly
and daily output created

Farm Animals
Tile Drainage
Stream Bank
Groundwater
Point Sources

Septic Systems

Totals G GO E
Go Back Pathogen Loads | |{"E Print Close
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All output written to Excel
files to provide additional
control in mangement and

display of data.

o, Zo. Yo Yo, Yo, Zo. o Yo, Zo. o o o, Lo, o Yo Yo, Yo, Yo, Yo, Yo Yo Lo, Yo %o %o Zo. Yo, o, 4
oo 0y By 9, %9, %9, %, %9, %, % 339%9‘9‘9 ‘?90, %5 8y % 29, 0y %000, %, 0% 0, %0, %0, %0, %,
R te e % e, e e T R R A R R N A R A R )
T PR e oy e&’e)%ob 2o RS ev"e T e N e e("’a* %2, %, T’\ad, Gt MR




PRedICT GWLF-E

. . . Generalized Watershed Loading Functions-Enhanced
Pollution Reduction Impact Comparison Tool

Yersion 1.0.0, 2011 Edition (BETA)
for use with MapShed Input Data Editors -
Yersion 1.0.0, 2011 Edition (BETA)

Edit Nutrient Data Edit Animal Data :
)

) EditRetention Data |  EditWeather Data :
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~ Model Run Setup
Create Scenario Yiew Dutput Enter model run name: flurﬂ—“ Run GWLF-E
[ ¥ Us e input data file loaded in the input data editor.
Exit PRedICT

~ Output Viewers

Average Output Annual Output Exit GWLF-E I
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Can use either GWLF-E or PRedICT to estimate
load reductions from BMP implementation



~High Density Urban -

gwlfdata-springbmp.dat Date: Jul, 2010

Rural Land BMP Scenario Editor Eresminaze i

BMP1 BMPZ BMP3 BMP4
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Density Urban -

I Li 0 L Constructed Wetlands

Future

Back ! Next ! Export to JPEG Close

Back Mext l Export to JPEG Close Reset Defaults

Specify various BMP settings for a given scenario, and then run
PRedICT to estimate potential load reductions . . ..



Estimated Load Reductions
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Pathogen Loads Export to JPEG | Generate Report | Close

“Before” and “After” results



GWLF-E

Generalized Watershed Loading Functions-Enhanced

Yersion 1.0.0, 2011 Edition (BETA)

~Input Data Editors
Select input data file:

Edit Nutrient Data Edit Animal Data |
Edit BMP Data Edit Retention Data Edit Weather Data ||

.-Mndel Run Setup -

Enter model run name:
¥ Usze same input data file loaded in the input data editor,

~ Output Viewers

Average Output Annual Output Exit GWLF-E
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Similar estimates of BMP reductions can also be simulated via
use of the “Edit BMP Data” option in the GWLF-E model



[ Editing Data File: gwlfdata2.

Rural Land BMP Scenario Editor
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== FDCC Tool

Flow Duration Curve Comparison Tool
for use with GWLF-E and MapShed

Yersion 1.0.0, 2011 Edition (BETA)

New routine for comparing
Initial GWLF-E analysis without BMPx: re S u Its Of m Od e I r u n S
i=_: WapShedyRunfiles\springork\Outputirun-0_res. dat a ga i n St a u Se r_ge n e rate d

EWLF-E analyziz with BkPs:

[CiMapShediRunilesispringerkiOutputidetbasin-0_res dat flow / load duration curve.

Enter a file name for thiz flow duration curve: Select starting year:

iurbancnmp_FDC !1 983 j

Generate Curve
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& MapShed Version 1.0.0 BETA - springnoptsrc™
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Edit/Data Check Tools
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Wier GWLF-E Cutput

Land Cover Dishribution
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Calculste Stream Length
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Basic routines within MapShed currently being
added to BASINS 4.0 via use of Map\Window plug-in.



MapShed will soon be available for
download and testing at:

www.mapshed.psu.edu



